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Abstract

Aim. To study the indicators of the immune status and manifestations of allergic diseases in HIV-infected patients
in the Novgorod region.

Methods. We studied the data of HIV-infected patients living in the Novgorod region for the years 2000-2021.
A total of 1020 cases of HIV infection were studied, in which 121 (12%) patients were diagnosed with allergic
reactions. In patients with allergic manifestations, the human immunodeficiency virus type 1 ribonucleic acid
content was measured by the polymerase chain reaction method, and the indicators of the immune status (the
content of lymphocytes, eosinophils, basophils, the levels of CD3*, CD3"CD4*, CD3*CD8" cells, immunoregulatory
index) were assessed. For statistical analysis, the Student's test (t) was used to assess the statistical significance of
differences in immune status indicators, and the Pearson y? test to assess the statistical significance of differences
in allergic manifestations in patients with HIV.

Results. The subjects of the study were divided into 2 groups based on the levels of HIV viral load. Analysis of
these groups using the Pearson y? test showed a statistically significant (p <0.012) correlation between high viral load
and the development of drug hypersensitivity reaction in HIV-infected patients. The following etiology of allergic
reactions was determined among the subjects: drug (59%), food (19%), pollen (5.7%), household (5.7%), chemical
(1.9%), unspecified (6.7%). The study of the immune status in two groups did not reveal statistically significant
differences (p >0.05). The study of the immune status indicators in HI V-infected patients with drug hypersensitivity
reactions and different levels of viral load revealed a significantly higher level of CD3" cells (p <0.003) in patients
with drug hypersensitivity reactions and detectable viral load.

Conclusion. The study revealed statistically significant differences in the immune status of HIV-infected patients
with drug hypersensitivity reactions living in the Novgorod region compared with HIV-infected patients without
drug allergies.
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Background. Human immunodeficiency virus
(HIV) infection causes immunological alterations

effective and correct treatment approach for pa-
tients with HIV infection.

and leads to the development of allergic and other
immunological diseases. A widespread prevalence
of allergic rhinitis and non-infectious pulmonary
complications was revealed among patients with
HIV infection [1]. Additionally, frequent cases of
drug allergy are reported in patients with HIV to
a variety of groups of drugs, including antiretrovi-
ral drugs [2, 3].

Significant clinical, diagnostic, and therapeu-
tic aspects of the pathophysiology of HIV infection
must be considered in allergic diseases treatment.
Understanding the interaction between HIV and
hypersensitivity reactions can contribute to a more

HIV is the combined name of a group of
RNA-containing viruses of the retrovirus family,
which are genetically subdivided into two types,
HIV-1 and HIV-2.

The first registered case of HIV infection dates
back to 1981; however, data from the epidemiolo-
gical and phylogenetic analysis indicate that the hu-
man population became susceptible to HIV as early
as 1920-1940. [4]. Patients with HIV infection ac-
counts for >38 million worldwide, including >1
million of the Russian Federation citizens [5]

The targets of HIV are CD4" lymphocytes
(T-helpers), which are one of the most impor-
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tant cells of the human immune system. Affected
T-helpers are eliminated from the blood of a patient
with HIV infection in several ways. With a de-
creased level of CD4" cells of <300/uL, the body’s
immune response weakens to the extent that a per-
son becomes susceptible to opportunistic infections
and neoplastic processes [4].

Hyperimmunoglobulinemia E is an increased
level of immunoglobulin E (IgE) of >2000 1U/ml.
It is associated with conditions, such as allergic
diseases, helminthic infestations, primary immu-
nodeficiencies, and acquired immunodeficiency
syndrome (AIDS) [6]. In HIV infection, increased
IgE level is associated with impaired T-cell regu-
lation, opportunistic diseases, and increased al-
lergic manifestations. Elevated IgE levels are not
a permanent diagnostic sign in the early stages of
HIV infection. However, a study [7] revealed a per-
sistent increase in IgE levels in the early stages of
HIV-1 infection among a group of subjects. Im-
paired IgE synthesis in HIV infection may be due
to cytokine profile changes of types 1 and 2 T-hel-
pers (interferon y and interleukin-4, respectively)
as the disease progresses [8].

Among the people living with HIV, cases of al-
lergic diseases, such as rhinitis, asthma, and skin
eruptions characterized by atopic eczema, as well
as drug hypersensitivity, and dermatitis, are known.
There is an opinion that atopy in HIV infection is
a consequence of genetic predisposition and envi-
ronmental factors [9, 10]. Additionally, the hyper-
reactive response to exoallergens undergoes mo-
difications that are associated with a Th2-mediated
immune response. A clear relationship was estab-
lished between the level of CD8* lymphocytes and
the severity of symptoms of allergic diseases, in the
pathophysiology of which CD8" cells play a signifi-
cant role, including in the case of HIV infection [8].

Drug hypersensitivity in patients with HIV in-
fection is 100 times more common than in HIV-
negative people. The drugs that most often cause
hypersensitivity reactions in patients with HIV in-
fection include B-lactam antibiotics, anti-tuberculo-
sis, antiretroviral, non-steroidal anti-inflammatory
drugs, and anticonvulsants [3].

The drug allergy in HIV infection can be
caused by the dysregulation of T and B lympho-
cytes of the immune system, as well as chang-
es in drug metabolism, oxidative stress, cytokine
profile, immune system over reactivation, and
genetic factors. There is an opinion that drug
hypersensitivity reactions in HIV infection can-
not be attributed to any type of reaction accord-
ing to the Gell and Coombs classification [3].

The development of allergic reactions in HIV
infection has several possible mechanisms. First-
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ly, HIV viral particles can be a specific trigger for
the development of allergies [9]; secondly, predic-
tors of allergy in humans are known to be intrinsic
in their genes [10—12]; and thirdly, allergosis can be
a consequence of eosinophilic inflammation due to
helminths [13].

The authors have already studied the issue of
HIV infection and allergy comorbidity [14]. Addi-
tionally, drug hypersensitivity has been revealed to
be more common among patients with HI'V-infec-
ted than in the general population [15].

This study aimed to analyze the indicators
of the immune status and manifestations of aller-
gic diseases in patients with HIV infection in the
Novgorod region from 2000 to 2021.

To achieve the stated goal, the following tasks
were set:

1. Determine the prevalence of allergic diseases
among patients with HIV infection living in Veliky
Novgorod and the Novgorod region.

2. Identify the statistically significant differen-
ces between patients with HIV infection with and
without drug allergic reactions in terms of the pre-
sence or absence of a detectable viral load.

Materials and methods. We analyzed the data
of the primary documentation of patients (regis-
tration form No. 025-4/u) registered with the Nov-
gorod Center for the Prevention and Control of
AIDS and Infectious Diseases “Helper” (hereinaf-
ter referred to as the Center) from 2000 to 2021.

The data of the Center’s patients who live in the
Novgorod region was analyzed. The information
about the history of allergies (allergic diseases and
drug reactions), according to oral information pro-
vided by the patients and examination results by
an allergist, was considered. The data of laborato-
ry studies were analyzed, including the molecular
biological study of blood plasma for the quantita-
tive content of HIV-1 RNA by polymerase chain
reaction; immune status assessment (indicators of
the absolute and relative counts of lymphocytes,
T-helpers with the CD3"CD4" phenotype, T-cyto-
toxic cells with the CD3*CD8* phenotype, the CD4/
CD8 immunoregulatory index, and eosinophil and
basophil counts).

A total of 1020 cases of HIV infection were
analyzed, of which 121 cases with identified al-
lergic pathology were selected. During the study,
patients were distributed into groups depending
on their viral load. Thus, group 1 (n = 35) includ-
ed patients with a detectable (>250 copies/ml) vi-
ral load and group 2 (n = 86) included patients
with HIV infection without a detectable viral load
(<250 copies/ml). The distribution of the partici-
pants according to gender and age criteria was not
performed.
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Table 1. Distribution of participants depending on the level of viral load and the presence of drug allergies.

Group Patients with a history Patients without a history Total
of drug allergy, n of drug allergy, n
1 (viral load > 250 copies/ml) 14 21 35
2 (viral load < 250 copies/ml) 56 30 86
Total 51 70 121
Table 2. Immune status indicators in the study groups based on the presence of drug allergy.
M+m
Group Viral load, CD3", CD3*'CD4", | CD3'CD8", | CD4/CD8, | Eosinophils, | Basophils, | Lymphocytes,
copies/ml % % % % % % %

_ 70 885.36 +
1 (n=61) 44 031.83 783+1.1 | 275114 472+2.1 22+1.5 53£1.9 0.5+0.1 343+1.3

_ 61203 +
2 (n=135) 3335 1 78.1+24 | 268+2.1 | 51.6+2.6 | 0.7+0.1 29+0.4 05+0.2 324+1.9
p 0.15 0.96 0.78 0.18 0.31 0.21 0.98 0.4

Note: group 1: patients with drug allergies; group 2: patients without drug allergy; CD3*: count of CD3" cells (T-lymphocytes);
CD3"CD4": count of T-helpers; CD3*CDS8": count of T-cytotoxic lymphocytes; CD4/CDS8: immunoregulatory index.

During the statistical processing of the obtained
data in the study, the Student’s test (f) was used to
assess the statistically significant differences in the
mean values of the studied indicators of the im-
mune status. The Pearson y? test was used to assess
the statistical significance of the differences in al-
lergic manifestations in patients with HIV infection
to identify the statistically significant differences
between patients with HIV infection with and with-
out drug allergic reactions in terms of the presence
or absence of a detectable viral load.

Results and discussion. The initial selection
considered 1,020 registered cases of HIV infection
among Veliky Novgorod and the Novgorod region
residents. The data of the Center’s primary docu-
mentation from 2000 to 2021 was considered. In-
formation about aggravated allergic anamnesis
was revealed in 121 cases. Thus, allergic diseases
among patients with positive HIV during the study
period were registered in the Novgorod region in
12% of cases.

The further analysis considered the allergic dis-
ease etiology, viral load (the number of RNA copies
in 1 ml of blood plasma), and data on the patient’s
immune status (indicators of the levels of lympho-
cytes CD3*, CD3*CD4*, CD3*CD8*, CD4/CD8 in-
dex, total number of lymphocytes, eosinophils, and
basophils). According to the viral load, two groups
of patients were identified, namely those with a vi-
ral load of >250 copies/ml (detectable viral load)
and those <250 copies/ml (undetectable viral load).

Allergic diseases in the participants were repre-
sented by various etiologies, namely pollen (5.7%),
household (5.7%), food (19%), chemical (1.9%),
drug (59%), and unspecified (6.7%). The most com-

mon registered clinical manifestations were der-
matitis, urticaria, papular eruption, toxicoderma,
rhinitis, and atopic bronchial asthma. Severe aller-
gic reactions were recorded to some drugs (mainly
antibacterial drugs, non-steroidal anti-inflammato-
ry drugs, and drugs for local anesthesia), namely
angioneurotic edema, asthma attacks, and loss of
consciousness, which was recorded in the primary
documentation (form No. 025-4/u).

Two groups were formed from the number of
patients with HIV infection with recorded cases
of allergic reactions (Table 1). Group 1 (n = 35) in-
cluded data from patients with a history of allergic
manifestations and a high viral load according to
quantitative polymerase chain reaction (>250 co-
pies/ml). Group 2 (n = 86) included patients with
a history of allergic reactions and undetectable viral
load (<250 copies/ml). Sample data analysis using
the Pearson’s y? criterion based on the presence in
the history of participants of allergic reactions to
drugs (drug allergy) revealed a statistically signi-
ficant (p < 0.012) difference between the groups.

Allergic reactions to antibiotics (45%), anti-
histamines (4.8%), local anesthetics (50%), and
antiretroviral therapy drugs (8%) among the par-
ticipants with drug allergies were recorded. In the
range of antiretroviral therapy drugs, hypersensi-
tivity reactions were induced by groups of nucleo-
side reverse transcriptase inhibitors (lamivudine/
abacavir), non-nucleoside reverse transcriptase in-
hibitors (efavirenz/nevirapine), and protease inhi-
bitors (lopinavir/ritonavir).

The immune status indicators of patients were
also studied (Table 2). In the groups selected, no
statistically significant (Student’s #-test) changes
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Table 3. Immune status indicators in the study groups are based on the presence of drug allergy and the level of viral load (VL).

M+m
Group CD3", CD3"CD4", | CD3"CD8*, | CD4/CDS, Eosino- Basophils, Lympho-
% % % % phils, % % cytes, %
(1{,1\:/L12>)250 copiesml | g3 18 | 262432 | 539437 | 05401 | 3817 | 07+03 | 327424
?ﬁ\:’lg)zso copiesiml | 769413 | 27.8+1.5 | 455424 | 26418 | 57423 | 05+01 | 347+15
p 0.003 0.64 0.06 0.26 0.48 0.48 0.48

Note: CD3*: count of CD3" cells (T-lymphocytes); CD3*CD4": count of T-helpers; CD3*CD8*: count of T-cytotoxic lympho-

cytes; CD4/CD8: immunoregulatory index.

in the immune status indicators were revealed
(p > 0.05 in all cases). Therefore, no specific mar-
kers determined the predisposition to the develop-
ment of drug allergic reactions can be concluded
among the studied immune status indicators in pa-
tients with HIV infection having drug allergies.

Further data analysis of patients with drug al-
lergies and different levels of viral load (Table 3)
revealed statistically significant results. Thus, the
level of CD3" cells (T-lymphocytes) was signifi-
cantly higher in patients with drug allergy and de-
tectable viral load than in patients with drug allergy
and undetectable viral load (M = m values: 83.75
+ 1.81 and 76.89 + 1.25%, respectively, p < 0.003).
This phenomenon may be associated with the pre-
dominance of the cellular component of immunity
over the humoral component in patients with drug
allergies. This aspect requires further study using
molecular genetic and immunogenetic methods.

The study of allergic reactions in patients with
HIV infection is of great clinical importance. Un-
derstanding the mechanisms of the development
of allergies in combination with HIV infection
will contribute to the improvement of the analy-
sis of drug therapy and existing therapeutic meth-
ods. Effective therapy must be created considering
the characteristics of immunological indicators,
namely a decreased level of CD4" lymphocytes,
increased CD8* lymphocytes, and lymphocytosis.
Understanding the cross-reactions can help avoid
hypersensitivity reactions in patients with HIV
who take antiretroviral drugs.

CONCLUSIONS

1. The most common form of allergy in patients
with HIV infection is drug allergy. The most severe
manifestations of allergic reactions are also associ-
ated with it.

2. The study revealed no possible immune sta-
tus markers in patients with a burdened allergic
history among those studied, which would assess
the risk of drug allergy. Concurrently, the preva-
lence of cellular immunity in terms of the count of
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CD3* cells was determined in patients with HIV
infection with drug allergy (p < 0.003).

3. Further studies using molecular genetic, im-
munogenetic, and other methods are required to
identify the markers of allergic reaction develop-
ment in patients with HIV infection.
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